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ABSTRACT 


“his thesis is ar interactive Fortran ,rojram Called 
FaSjgiot which allows a rerson to quickly; access the “Ps iB” 
3°33 graphics ca,abilities to poeodace a professional jrajpi. 
No programming is re¢uired on the part of tne user. 

Zusvplot systematically asks the user yuestions, the 
responses tc waich are utilized by the Disspla software 
s7step tc output two and three diwenSionai graphs. This 
crojram is available to any naval Postyradaate School 


computer user. 
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A. é AC GRC IND 

The ability to clearly present data in some Kind of 
eaSaly sznterpreted, visual manner is of considecacie impor- 
tance within an educatio.al-research ervironment such as the 
Naval Postgraduate School. in nearly aii of the various 
Qepartments, jra,nic representation of data is coustantly 
€uployel as a Means tc iliustrate and comsunicate Sighiri- 
cant fi:dinjs. The digital computer is a potentially 
valiakle ailie in providing this graphic representation. Its 
capabiiity to output data in a hijh-yjuality, pubdlisiarle 
format can yreatiy erhance the clarity and visual appeai cf 
ti.e overall publicaticn in which the jraph appears. Prior 
to the compietion of this project, however, only those indi- 
viduals cossessing the programming knowleije and the tiaze to 
actually write a specific Fortran projram for the graphic 
display cf their data coaid take advantaje of this capa- 
dbility. The need for a yguick and easy method of inputtinj a 
craph's yarameters and data into tne computer was determined 
by the authcer to te a significant one for the studerts and 
faculty comprising this academic community. Such a metihod 
wou.d €iriminate the need ror extensive programming time ard 
Sxkiil and weuld allow a greater portion of the community to 
make use of the computer's graphics capability. 

A Graphics package develojed Ly ISSCO grazhics software 
(cezerred to as Dissgla) was purchased by the Naval 
Postgracuate School tc be used for graphic display in 
consunction with a variety or proyramuwiny schemes. However, 
there seemec to be a lack of a knowiLedje vase in the ise cf 
Disspla, anu few programs existed that em, ioyed the systeia. 
An interactive and user-friendly program in which tlhe user 


oo eg es de Ss 


is sequentially stepped tircugh the grapn develogient 
or 


c 


process seemed to best meet the perceived reed © a zuick 
and easy method of inputting graph data. Sucii a oroyjran 
wouid €liminate the reed for frogramming Skiii, woulu recuce 
t.c tige Teguire? to obtain a gra,h, and woud ailow anyone 
the cprorturity to develop a high-yuality gjraghic diszglay of 
his data. In additicn, it would have tne intrinsic renelat 
o= illustrating the seguerce and irrforsation re ,uirezents of 
fisspla, ,~exshaps stipulating interest ib tuture ,royrag use 


oz: Diss,;la as a vehicle for putting data in jrapnical fora. 


ae GCALS 

The cihjcctive of this program was to develop an interac- 
tive user-friendly capacility for any individias usin; the 
I34 3632 cozputer for the purpose of jrapnic dispiay. The 
Mame ci the program is Easyfiot. In order to maximize the 
assets available at the Naval Postjradiuate Scnool, Zasyrlst 
was designed for use in conjunction with any graphics 
terninai: capable of direct tie-in to the i3M 3033. When 
usei with Disspla, it is caparle of pceoviding tae yuidance 
needed cor the user te develop a graphic vepresentation of 
his/her data. The types of graphs availiable for data 
display are two-dimensional (standard, semi-log, lov-log) 
arid thrcée-dimensional (standard). Graph correction and 
aiteraticn are possikie with a winimua or effort. The 
program was designed for the use of anyone wishing to anake 
hign-guality grapks guickiy and easily, with no prograaming 
involvei. 


1O 


le ee ee ee ie ee ol 


The tasic aprroach was to write a Single computer 
projram utisizing the ISSCQ software system, Jisspla, in 
Fortran IV for use on the 18% 3933. Tne proyram consists of 
a Series of separate sudroutines for each phase of yrarh ( 
develoraent. These subroutines are tren called in a Lloyical 
Ssegiuernce, guiding the user throug. the design ;rocess to 
procuce tre desired yrapr. The program is cogpietely inter- : 
active. It prompts the user for aii tue necessary isfcrza- i 
tion to depict tine user's data in the form or two- or 
taree-dimrensionai graphs on axy of tne graphical devices 


waich can be connected to the 134 3033. the user is jiven 


tue cfticn cf either inputting the curve data at the 
terwinal or entering the stored curve data from a file. A 
help menu is provided for definition and clarification oz 
teras. Cnce the user nas achieved the desired corm for his 


graph, an electrostatic copy or a Versatec plot can easily: 
ke nade. Due to the interactive nature of the progran, 
detailed kncewledge of Disspla froyramming requirements is 
not necessary on tne fart of the user. However, pricrt user 
preparation in terms cf complete data and final desirei 


raph forg is ueipful for quick execution of the progran. 
yidyp b 


Se UL = ay ee VE ne a ee as ete lie aed NN OT eT 


III. SOLUTICN TO THE PROBLEM 
A wWorkiig kncewledce of Sisspla and the method for its 

use in a Fertran program was necessary prior to beginning 

tne task of designing the program. Cuce that was obtained, 

the first cCequirement was that each ,aase of the gra,na 

Cevercenent -rocess re compartmentalized into separate 

SuvroutanesS. The seccnd requirement was that each sibroi- 

tine Girect yuestions to the user, Elicit responses, verily 

that the responses fall within estabissaed paraaeters ani 

tier condition the responses Icr ,ro,per use by Diss;sla. fhe 

tiard ceguirement was that tne cails lor eaca Subroutine te 

Logically secuenced in an order which woud step the user 

tioogugh the design of a ,raph. Once aii the user's 

responses te the subrcutine guestions were coliected and tae 

lvcaticns of the data determized, the fourth requirement was 

tuat a visuel display; of the user's gcapn be shown. Wit. 

tuis visual picture rsfore the user, the editing p;nase couli 

ke erterec. The fitth re,uirement was trat the editing 

pease aiso te compartmentalized utilizing aS many Of the 

initial subroutines as possible. fhe user could tuner sake 

aS @any corrections and/or changes as needed on iS graph, 

displayiny the updated version as often as reyuired. The 

final recuirement was that the Ccompieted graph te either 

stored lor iater reference (optional) and/or produced in 

harld ccpy on any of the various output devices availakle. 
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. IV. RESULTS AND CONCLUSIONS 


This program has Leer very effective in seeting the reel 
oz the Naval Postgraduate School com@anity for a qguicn ani 
€asy method of creating computer-Jéeneratei grapis. Ccrstanr 
fceibaca frem pregram users Jifiny an extensive testing 


phase ailowed for correction of ali proviems ard incer; 


cian 


aw "23 *e- cs a 


& 
tion cf Eany recommendations. in final form, the proyrac 
has a high feyree of flexibility wiile readaining single to . 
use. ts Continued widespread use among students beyond cae i 
testinj; phase ani its active yromotion by the computer 
center staff attest to its accertance as a viable irterac- . 
tive grashics system. The guality of its output 1n two- anit 
ti.cee-dinensional graphic format is excellent (see Aprerdix 
C). The time rejuired for graghic projuction 1s miniaal 
when compared to the time rejuired for writing a se,azrate 
ani ccmypiete program for cacn desired jraph. 

The capability of the program could be ennanced in 
several ways. First, an improved method of riiiaj the 
graphics data would lesson the amount of space taken on tire 
user's A disk. Second, tne choice of having more than cre 
Sublet area on a page could be added to allow for dual 
scales, graphs, etc. Third, the taree-dinensional portion 
et the program could te expanded to include semi-log, 
aog-loy, and the ability to alter the perspective of viewing 


tue graph. 
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USERS GUILE TO THE EASYPLOT PROGRAM. 


: This program has teen written with the user in Bind. It 
\ is compietely interactive and once tne program has been 

oS luaded the user need cnly answer the j1iestions ,presented to 
at hin. 

= Jse tre following frocedure to invoke Zasyplot: 

— 1. Logon any IBM 3033 terminal. 


2. Oftain the use of temporary storage space by enterings 
the rollowing: 


YEFINE STCRAGE 1M (ENTER) 


e =. when PSW 100929000 00000900! 
appears on the screen type in: 


I CME (ENTER) 


aoe 4. At this point you are ready to start, type in: 

aes ZASYELOT (ENTER) 

ork 5. Fcollow the instructions given asing the example. 

ges graphs provided asa guide to input the appropriate 
ae jZraph data. 

9. 

e 
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Figure C.1 Vertical Two-dimensional Standard Axes Example. 
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